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Abstract  
In the last period, there are several studies that emphasized a drop of young students’ interest for the Science lessons. In order to 
alleviate this tendency, Valahia University Targoviste started together with other 21 institutions from 20 countries to implement 
the FP7 European Research Project “PROFILES - Professional Reflection-Oriented Focus on Inquiry-based Learning and 
Education through Science”. The aim of the project is to promote Inquiry-Based Science Education (IBSE) through “raising the 
self-efficacy of science teachers to take ownership of more effective ways of teaching students, supported by stakeholders” 
(PROFILES Consortium, 2010). In order to achieve the aim of the project, the partners agreed to carry out a curricular Delphi 
Study with the view to engage various stakeholders in reflecting on contents and aims of Science Education as well as in 
outlining aspects and approaches of modern Science Education. In this paper, the framework, the procedure and the interim 
results of the 1st round of Curricular Delphi Study on Science Education, carried out by Romanian partner, are presented.   
Keywords: Delphi study, Inquiry-Based Science Education (IBSE), teacher professional development, PROFILES Project;  
1. Introduction  
During last years, it has been noticed the sharp decreasing of young students’ interest for the Science lessons. In 
Romania, one of the premises of this process could be the separation of the teaching process of Sciences like 
Physics, Chemistry and Biology. More, the teaching process is focused on the theoretical scientific topics and - in 
general - on the absence of relation between theory and practice, during the Science lessons. But the same trend is 
recorded also at European level. 
In this direction, few years ago, the report “The concrete future objectives of education and training systems” was 
prepared by the Educational Council of European Union and presented to the European Council. The report 
stipulated that since that time Europe has a strong need to produce mathematics and scientific specialists in order to 
maintain its competitiveness at the world wide level. In the same report it was emphasized that in many countries the 
* Corresponding Author:  Laura Monica Gorghiu . Tel.: +40-245-213382 
    E-mail address: lgorghiu@gmail.com 
Available online at www.sciencedirect.com
© 2013 The Authors. Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and/or peer-review under responsibility of Prof. Dr. Hafize Keser Ankara University, Turkey
536   Laura Monica Gorghiu et al. /  Procedia - Social and Behavioral Sciences  83 ( 2013 )  535 – 541 
interest of students in mathematics and science studies is going down or is not developing as fast as it should. 
Moreover, there are serious problems of recruiting women scientists in those areas and to keep the researchers 
highly trained inside of European Union.  
In order to recover the students’ interest for Science studies, the education community from Europe had to adopt 
new strategies that promote the integration of Science areas, starting from a socio-scientific context.   
Based on the previous aspects, Valahia University Targoviste became partner in the FP7 European Research 
Project “PROFILES - Professional Reflection-Oriented Focus on Inquiry-based Learning and Education through 
Science” (code: 5.2.2.1-SiS-2010-2.2.1-266589). The partnership involved in the project is formed by 22 institutions 
from 20 countries and the aim of the project is to promote Inquiry-Based Science Education (IBSE) through “raising 
the self-efficacy of science teachers to take ownership of more effective ways of teaching students, supported by 
stakeholders” (PROFILES Consortium, 2010). Thus, to the interested Science teachers, the PROFILES project gives 
the opportunity to enhance their professionalism by participating in PROFILES longterm teacher professional 
development courses that promote teacher selfefficacy through IBSE implementation. This leads to the raise of 
teacher ownership and develop motivational strategies for enhancing students’ scientific literacy (Bolte et al., 2011). 
Starting from the above mentioned aim of the project, the PROFILES partners agreed to carry out a curricular 
Delphi Study (Bolte, 2008; Häußler, Frey, Hoffmann, Rost, & Spada, 1980; Mayer, 1992) with the view to engage 
various stakeholders in reflecting on contents and aims of Science Education as well as in outlining aspects and 
approaches of modern Science Education. 
2.  Description of the procedure  
Having in view the previous curricular Delphi Studies in Sciences (Bolte, 2008; Häußler u. a., 1980; Mayer, 
1992; Osborne, Ratcliffe, Collins, Millar, & Dusch, 2003), the PROFILES Curricular Delphi Study on Science 
Education was divided into three rounds: 
a) Round I – it offered to participants the possibility to express their ideas about aspects of contemporary and 
pedagogically desired Science Education in three open questions regarding motives, situations and contexts as well 
as fields and aspects and qualifications; 
b)  Round II – provided the participants with the information about the allocated categories of the first round and 
it was focused both to assess to what extent the aspects expressed by the categories are realized in practice and to 
prioritize the given categories;  
c) Round III – it provided the participants with the concepts identified through cluster analytical methods for a 
weighting assessment (in the same way as in the second round). 
In this paper, the framework, the procedure and the results of the 1st round carried out by Valahia University 
Targoviste (Romania) PROFILES Team for Curricular Delphi Study on Science Education are presented. 
The composition of the sample group involved in the Delphi Study tried to cover different parts of Romanian 
society, but emphasizing on the stakeholders directly involved on defining curricular aspects of Science Education 
(Bolte, 2003; Häußler u. a., 1980). In this sense, participants in different scientific and educational fields/subjects 
were involved with priority.  
The structure of the target groups respects the PROFILES Consortium specifications related to the involvement 
of various stakeholders in the PROFILES Curricular Delphi Study on Science Education and included different 
categories like: students (pupils) - 16-18 years old; teacher students (University Students involved in Science 
programmes) & trainee Science teachers (“young” teachers); Science teachers & trainee Science teachers 
(experienced teachers); educators, didactics & in-service teacher educators (in Chemistry, Physics, Biology, 
Geography and General Science areas); scientists (Chemists, Physicists, Biologists); education politicians 
(spokespersons for education policy), and people who are not directly involved with Sciences (university students, 
teachers, parents, humanists). 
 The time allocated for the 1st Round of Delphi Study covered almost four months, starting with the sending of 
the questionnaires (late February 2011), collecting the answers (March - late April 2011) and ending with the 
processing of acquisitioned data (May - late June 2011). 
A number of 161 potential participants (”experts”) were asked to fill out the PROFILES Delphi questionnaire 
(translated in Romanian – see Annex I). Those questionnaires were distributed in the frame of various meetings 
between the PROFILES team and several potential stakeholders, via e-mail and fax. A good participation rate was 
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registered for 6 groups: Students (Pupils) – Group 1; Teacher Students & Trainee Teachers – Group 2; Teachers & 
Trainee Teachers – Group 3; Educators, Didactics & In-service Teacher Educators – Group 4; Scientists – Group 5; 
People who are not directly involved with Sciences – Group 7. Unfortunately, the 6th Group (Education Politicians) 
was difficult to be reached and recorded a low rate. Analyzing the details about the participants structure involved in 
the Curricular Delphi Study on Science Education in Romania, it can be emphasized that the 6th Group (Education 
Politicians) formed just 3% from the whole target group, since all the other groups were well represented in this 
context (between 15% and 17%).  
Even the participation rate was good, it must be mentioned that the real gain of the Study was related to the 
number of the form sheets provided by the participants. In this sense, each participant had the possibility to fill in 
maximum 10 form sheets, where it can be formulated statements in such way that each answer contains three formal 
components (PROFILES Work Package 3 document: “Advice for dealing with the first task in the course of the 
Delphi Study on Science Education”, 2011): 
a) statements about situations, contexts or motives where scientific literacy is useful (“which situations and 
motives can be taken as a reason and in which context should science-related themes be put in order to stimulate and 
further scientific educational processes?”); 
b) statements about fields of science that are considered significant and which the individual should have dealt 
with (“which science-related contents, methods and themes should a (scientifically) educated person have dealt with 
intensively?”); 
c) statements about the qualifications that must be attained (“which form of availability, skills, and attitudes 
should the individual attain regarding contents, methods and themes that are considered as educationally relevant?”). 
A total number of 1029 form sheets with a total of 3087 statements were filled in by the Romanian participants to 
this study. The average number of form sheets per participant recorded a significant rate (7.9).  
3.   Results and discussions 
The Method was suggested by the PROFILES Work Package 3 leaders, as illustrated in Figure 1 (Bolte, 2003).  
Figure 1: Overview of the procedure of data analysis in the first round of the Curricular Delphi Study on Science Education in Romania, 
 led by Valahia University Targoviste 
 
As indicated, a classification system was chosen based on a set of categories to which all the statements can be 
assigned, grouped and systematized. After the analyses of 20 answer sheets, a suitable classification system was 
proposed, modified and finalized (step 3). The set of categories was subdivided into three parts (I: situations, 
contexts and motives, II: fields and III: qualifications), but also a subdivision of part II (field) into part IIa (basic 
concepts and topics) and part IIb (scientific fields and perspectives), as well as a subdivision of part III 
8. Final labelling and coding of all responses
Mutual coordination of constructive development phases 
and empirical work phases
1. Examination of established 
classification systems 2. Examination of 20 answer sheets
3. Development of a classification 
system considered appropriate
4. Examination of all answer sheets
5. Revision I of a 
classification system 
6. Objectivity test
7. Revision II or confirmation of the 
classification system (final version)
9. Statistical descriptive and 
correlation calculations
10. Summary of the results
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(qualifications) into part IIIa (qualifications/attitudes/skills) and part IIIb (methodical aspects related to 
qualifications) were introduced.  
All the participants’ statements were analyzed and allocated to a certain category (step 4). However the list of 
categories was revised by adapting a category or adding a new one (step 5). An objectivity test (at step 6) was 
applied by inviting independent coders for analyzing a set of 20 randomly questionnaires. Finally, it was made a 
revision for defining the classification system (step 7), a labeling and coding of the answers (step 8), a statistical 
calculation (step 9) and the summarizing of the results (step 10).  
Figure 2-4 illustrate the frequencies of the stipulated categories by the different target groups. The analyses is 
oriented on the categories that were mentioned rarely (≤ 5%) or often (≥ 20%). The following descriptions are 
structured according to the different parts of the classification system, focusing on the results regarding the whole 
sample as well as regarding the different sample groups. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(a) (b) 
Figure 2: Overview of the categories that were mentioned rarely (≤ 5%) or often (≥ 20%) - Mean percentages regarding:  
(a) the Group of Students (Pupils); (b) the Group of Teacher Students & Trainee Teachers 
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(a) (b) 
Figure 3: Overview of the categories that were mentioned rarely (≤ 5%) or often (≥ 20%) - Mean percentages regarding:  
(a) the Group of Teachers & Trainee Teachers; (b) the Group of Educators, Didactics & In-service Teacher Educators 
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Figure 4: Overview of the categories that were mentioned rarely (≤ 5%) or often (≥ 20%): Mean percentages regarding the Group of Scientists 
 
In the respect of participants’ statements, an important focus was concentrated on the categories: “Health care” 
and “Science - Chemistry” (part I), “Scientific knowledge” and “Phenomenology” (part IIa), “Environmental 
Chemistry” and “Chemistry as Science” (part IIb), “Acting reflectively and responsibly” and “Motivation and 
Interest” (part IIIa) and finally, “Interdisciplinary Learning” and “Using Models” (part IIIb). 
As an observation, it is important to mention that just the Group of Education Politicians provided statements 
allocated to the category “Scientific Inquiry” (rated as 100%) and just the Group of People who are not directly 
involved with Sciences provided statements allocated to the categories “Using New Media/New didactic 
technologies” and “Systems / Interaction” (both being rated as 100%). 
4. Concluding remarks 
Due to the visible decrease of students’ interest for studying Science areas, the different strategies had to be 
adopted by the education community from Europe. The integration of Science areas, starting from a socio-scientific 
context was one of these strategies, being promoted also by the PROFILES FP7 project. The focus of the 
PROFILES project lies in promoting reflection-oriented teaching, where this enhances students’ scientific literacy. 
Trying to fulfill the main objectives of the project, the PROFILES partners started to develop a curricular Delphi 
Study that involved various stakeholders in reflecting on contents and aims of Science Education as well as in 
outlining aspects and approaches of modern Science Education. 
The 1st round of the Delphi Study emphasized the main categories mentioned by the different target groups to be 
very important for increase the students’ interest in learning Science and the frequencies of the stipulated categories 
have been also illustrated. Based on these partial results, the 2nd Round of the Delphi study could be started. 
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